A taxonomic synopsis and review of nomenclature is provided for Eleocharis cellulosa, E. mutata, and E. spiralis, three closely related species belonging to subgenus Limnochloa. One heterotypic synonym of E. mutata and the basionym and a heterotypic synonym of E. spiralis are lectotypified. the taxonomic treatment includes a key, detailed descriptions and synonymy for each species, notes on distribution and habitat, and illustrations prepared from selected specimens.
apex slightly constricted at the summit into a hard annular thickening or gradually narrowed spongy beak of the same texture and colour as the achene; distal leaf sheath apices that are prolonged into slender, soft awns; achene epidermal cells with concave and distinctly and deeply undulating inner periclinal walls and usually numerous lumen pits; and a distribution in coastal, usually brackish or saline wetlands. the purpose of this paper is to provide an updated taxonomic treatment of these three species based on data from field work in México and the south-eastern United States and on a study of over 700 herbarium specimens (including types) from BM, BRI, BRIt, c, cIIDIR, cM, E, F, GA, GH, K, LIV, LL, M, MEXU, MIcH, MO, NU, Ny, P, PH, PRE, RsA, sBsc, sMU, sWt, tAEs, tEX, Us, UsF, Vsc, WIs, Z, and Zt (acronyms follow Holmgren et al. 1990) . complete citations of all specimens studied can be found in Rosen (2006 Plants perennial. Roots coarse, fibrous, dark grey-brown to maroon, tubers rarely seen except in carefully collected plants; rhizomes long, 1-4 mm thick, scales to 6 mm long. Culms terete or rarely obscurely 3-angled to subtrigonous distally (especially when emergent), (39-)46-81(-97) cm by (0.9-)1.4-2.7(-3.5) mm, soft to hard, internally spongy, with incomplete transverse septa, longitudinally striate when dry, shiny and smooth when fresh, light green. Leaves 2, reduced to sheaths, apically oblique, apex acute to acuminate, membranous, loose, friable, maroon-chestnut to cinnamon (orangish) basally, brownish distally, apex of upper sheath usually extended into a soft awn to 6 mm long. Spikelets cylindric, obtuse, proximal (1-)2-9(-10) scales empty, first scale amplexicaul and appearing as continuation of culm, (13-)24.4-43(-52) by (2.5-)3.5-4.6(-5.5) mm; floral scales appressed to loosely ascending upon drying, ovate to broadly ovate, apex broadly rounded, distal 0.1-0.4 mm hyaline-erose, central area broadly keeled from base to near middle, (3.6-)4.2-4.9(-5.3) by (2.2-)2.8-3.5(-4) mm, with many fine cellular-lineate veins, midvein evident only in adaxial view, centrally indurate, stramineous, adaxially sparsely to densely red-maculate, abaxially sparsely red-maculate with a dark reddish brown band near apex. Flowers with (5-)6-7(-8) perianth bristles; bristles straight-tortuous, narrow to somewhat broad and strap-shaped proximally (rarely a bristle present abaxially that is variously forked only near the tip to nearly to the base), smooth or infrequently minutely nodulose (dark brown nodules seen only at high magnification), or bristles retrorsely spinulose nearly to base in some caribbean plants, bristles 0.6-1.4 times achene length, stramineous, spinules when present colourless, 0.03-0.08 mm long; stamens 3; anthers 1.4-2 mm long, yellow to reddish brown; style 3-fid. Achenes biconvex, more or less obpyriform, obovate to very widely obovate, the apex constricted to ± 0.6 times achene width, broadening again into a spongy beak of same texture and colour as the achene, (1.5-)1.6-2(-2.3) by (1.2-)1.4-1.6(-1.8) mm, with (13-)16-19(-23) longitudinal rows of deeply pitted transversely oblong cells visible through transparent periclinal layer on each achene face, dull, cream coloured, maturing to lustrous amber or occasionally light brown; beak usually tapering apically or sometimes the central region spongy and the sides compressed (rarely appearing annulate as in E. mutata), (0.2 -)0.4 -0.8(-1.1) mm high; tubercle usually distinct at high magnification or sometimes so gradually merging with beak as to be scarcely distinguishable from it, (0.1-)0.2-0.4(-0.6) mm tall, dark brown. Distribution -Eleocharis cellulosa is a strictly American species. In the United states, currently known from Alabama, Arkansas, Florida, Georgia, Louisiana, Mississippi, North Carolina, South Carolina, and Texas. In México from the states of campeche, coahuila, Nayarit, Nuevo Leon, Quintana Roo, tabasco, tamaulipas, Veracruz, and yucatan. In central America from Guatemala, Belize, Honduras, and Nicaragua. Widespread in the caribbean Basin with records from Bahama Archipelago, Bermuda, cuba, cayman Islands (Proctor 1984) , Jamaica, Haiti, Dominican Republic, and Puerto Rico. In south America known only from Venezuela.
Phenology & Ecology -Flowering from early June through early November in the south-eastern United states. In the tropics, E. cellulosa probably flowers year round. In
Map. 1. Distribution of Eleocharis cellulosa torr. Each dot represents the general geographic location of one or more specimens. the south-eastern United states forming extensive stands in wetlands of the coastal plain, particularly near the coast although a few records occur from inland sites in texas (the Edwards Plateau) and southern Arkansas. Eleocharis cellulosa is a dominant species of some wet-prairie vegetation types in the Florida Everglades (Loveless 1959) . In the caribbean, it occurs in mangrove swamps, fresh to salty marshes, and other coastal wetland habitats. (lecto P, barcode P00217667; isolecto E, GH, M, MO, Ny, P), Brasil, sebastiana.
eleocharis mutata
Plants perennial. Roots coarse, fibrous, grey-brown to maroon, tubers rarely seen; rhizomes long, 2-5 mm thick, scales to 8 mm long. Culms triquetrous to trigonous, usually conspicuously so distally (rarely obscurely 3-angled to terete), sometimes twisted in plants growing in desiccated wetlands, (31-)53.8-93(-116) cm by (2.2-) 2.6-5.1(-8.5) mm, soft to hard, internally spongy, with incomplete transverse septa, longitudinally striate when dry, shiny and smooth when fresh, dark green. Leaves 2, reduced to sheaths, apically oblique, apex acute to acuminate, membranous, loose, friable, maroon-chestnut to cinnamon brown, apex of upper sheath usually extended into a soft awn to 5 mm long. Spikelets cylindric, obtuse (acute), at least proximal 2 or 3 (or 4) scales empty, first scale amplexicaul and appearing as a continuation of the culm, (12-)23-44(-66) by (3-)3.8-5.4(-8) mm; floral scales appressed to weakly spreading upon drying, ovate to broadly ovate, apex broadly rounded, distal 0.2-0.3 mm hyaline-erose, central area broadly keeled from base for 0.3-0.5 the scale length, (2.8-)3.2-4(-4.8) by (1.9-)2.5-3.4(-4.8) mm, with many fine cellular-lineate veins, midvein evident only in adaxial view, indurate, stramineous, abaxially red-maculate or more frequently with a dark band near apex, adaxially red-maculate. Flowers with (5-)6-8 perianth bristles; bristles straight-tortuous, narrow to somewhat broad and strap-shaped proximally, retrorsely spinulose nearly to the base, mostly exceeding achene, stramineous, margins and spinules sometimes dark reddish; stamens 3; anthers 1.3-2 mm long, reddish brown; style 3-fid. Achenes biconvex, more or less obpyriform, obovate, or sometimes broadly elliptic, the apex constricted to ± 0.6 times achene width, broadening again into a hard annulus of same texture and colour as the achene, (1.2 -)1.3 -1.6(-1.9) (not including annulus or tubercle) by (1-)1.1-1.4(-1.8) mm, with c. 20 longitudinal rows of deeply pitted transversely oblong cells visible through transparent periclinal layer on each achene face, dull, cream coloured, maturing to lustrous olive-yellow (amber); annulus transversely oblong and sometimes tapering apically, transversely rhombic when viewed distally, (0.05-)0.09-0.18(-0.3) mm high; tubercle dorsiventrally compressed, triangular (very shallowly triangular), well formed to withered, distinct or sometimes appearing to merge with annulus or shouldered by it, (0.15-)0.3-0.5(-0.9) by 0.4-0.8 mm, dark brown. Distribution -In the United States known only from south-eastern Texas. In México from campeche, chiapas, coahuila, colima (Revillagigedo Islands), Guerrero, Jalisco, Quintana Roo, tabasco, tamaulipas, Veracruz, and yucatan. In central America from Guatemala, Belize, Honduras, Nicaragua, costa Rica, Panama, and clipperton Island. In the caribbean Basin known from Bahama Archipelago, cuba, cayman Islands, Jamaica, Haiti, Dominican Republic, Puerto Rico, Virgin Islands, Leeward Islands, Windward Islands, and southern Netherlands Antilles. In south America known from Brazil, colombia, Ecuador (including the Galápagos Archipelago), French Guiana, Guyana, Paraguay, surinam, tobago, trinidad, and Venezuela. In tropical Africa from Angola, congo, Liberia, Pemba, senegal, sierra Leone, south Africa, and togo. some Puerto Rican specimens with perianth bristles thin and spinulose only near the tips and the culms terete may be influenced by E. cellulosa, or may represent an undescribed species. Two specimens from southern México with terete culms, floral scales with distinctly raised veins, perianth bristles that are stiff (not tortuous) and very coarsely retrorsely spinulose, and achene epidermal cells that are elongated may represent an undescribed species. Formal recognition of these forms is best delayed until more material can be studied.
Phenology & Ecology -Flowering year round and occurring in openings in mangrove swamps, fresh to salty marshes, brackish lagoons and inlets, inter-dune ponds, riverine wetlands, wet clear-cuts, and other coastal wetland habitats reportedly from 0-1200 m.
Uses -Reported as a forage and fibre crop and rice field weed by Simpson & Inglis (2001) and observed as forage for horses and cattle in southern México (Rosen, pers. obs. 2006) . Dried culms used for pack-saddle pads and sleeping mats in Galápagos Archipelago (stewart 1911). Browning et al. (1997) reported the 'type' of Eleocharis mutata as being at LINN, but cited no specific specimen. This raises the issue of whether the name has been validly lectotypified according to current procedures outlined in the International Code of Botanical Nomenclature (McNeill et al. 2006 ). cafferty & Jarvis (2004) handled identical predicaments for several species of sedges by ascribing lectotype to a specific specimen. However, Mark spencer (BM, pers. com.) suggested that since there is only one specimen of E. mutata at LINN known to have been associated with Linnaeus ('71.2'), it seems prudent and conservative to accept the citation by Browning et al. (1997) as lectotypification for the time being. The inscription 'mutatus' on the specimen was written by Linnaeus, and the plant fits his description.
notes on typification of Scirpus mutatus and lectotypification of Eleocharis scariosa
Eleocharis scariosa was first described by Steudel based on 'Nees in Mart. hrbr. Nr. 229'. Both Nees and Martius are often cited as the collector (e.g., svenson 1929). Nees could not be the collector because the famous German botanist (and friend of Martius) never left Europe (Hajo Esser, M, pers. com.). Most collections made by Martius are unnumbered, and if numbered by him only go up to 3320 and are always located at M (Hajo Esser, M, pers. comm.). Low numbers (1-500, as is the case with E. scariosa) often refer to Martii Herbarium Florae Brasiliensis, a set of Brazilian plants that Martius received from other collectors and distributed widely, usually with many duplicates. since one can never be certain who the collector was, the type collections of E. scariosa should be cited as Martius Herb. Fl. Bras. 229, with Martius as the editor, not the collector (Hajo Esser, M, pers. comm.). the Herb. Fl. Bras. has two meanings: It is the set of plants that Martius distributed, and also a publication of several parts in Flora (Beibl.) in c. 1840-1841, and is the publication on the herbarium specimens of the same name. One can assume that steudel was referring to this publication and probably to the parts on Eleocharis in this publication written by Nees. Presumably, Nees was not cited as collector, but as author. Photos of two duplicates of Martius Herb. Fl. Bras. 229 at P were provided by caroline cloup. specimen #P00217667 is considered by the staff at P to be most reliably associated with steudel, and is selected as lectotype. Plants perennial. Roots coarse, fibrous, grey-brown, tubers absent; rhizomes long, 2-3 mm thick, scales to 7 mm long. Culms trigonous to nearly triquetrous, conspicuously so to near base in some specimens, or only distally or sometimes obtusely trigonous to terete, coarse, (29-)43.9-71(-91.5) cm by (1.4-)1.8-2.8(-3.6) mm, soft to hard, internally spongy, with incomplete transverse septa, longitudinally striate when dry. Leaves 2, reduced to sheaths, apically oblique, apex acute to acuminate, membranous, loose, friable, often conspicuously and variably blotched from maroon, pink, to cinnamon brown, apex of upper sheath usually extended into a soft awn to 6 mm long. Spikelets cylindric, obtuse (acute), proximal 2 or 3 scales empty, first scale obtuse, amplexicaul, appearing as continuation of culm, (11-)18.7-32.6(-41) by (3-)3.8-5.2(-6) mm; floral scales appressed, obovate to very widely obovate, apex truncate to broadly rounded, distal 0.2-0.3 mm hyaline-erose, central area distinctly broadly keeled from base to near middle, (2.3-)2.8-3.8(-4.2) by (2-)2.4-3.3(-3.7) mm, with many very fine cellular-lineate veins, midvein evident only in adaxial view, a central obtriangular region indurate, cartilaginous to hyaline along sides, stramineous, scarcely abaxially red-maculate and sometimes with a dark band near apex, conspicuously adaxially red-maculate. Flowers with (4-)5-7(-8) perianth bristles; bristles straight-tortuous, narrow, irregularly spinulose to smooth, usually half or fewer exceeding achene, stramineous, margins and spinules sometimes dark reddish; stamens 3; anthers (1.1-)1.3-1.7(-1.8) mm long, reddish brown; style 3-fid. Achenes biconvex or with (abaxial?) central bulge, obovate, or sometimes broadly obovate, apex constricted to ± 0.6 times achene width, broadening again into hard annulus of same texture and colour as achene, (1.2-)1.3-2.1 by (0.93-)1.04-1.3(-1.4) mm, with c. 17 longitudinal rows of transversely linear cells with inconspicuous longitudinal interstitial ridges visible through transparent periclinal layer on each achene face, dull buff or cream coloured, maturing through amber to lustrous dark brown; annulus narrowly oblong (indistinct) or prolonged and tapered, merging into a short conical tubercle, sometimes very similar in aspect to E. cellulosa, 0.1-0.2(-0.3) mm high; tubercle dorsiventrally compressed, triangular, well formed to withered, distinct or sometimes appearing to merge with prolonged and tapered annulus, (0.3-)0.4-0.6(-0.7) by (0.4-)0.5-0.6(-0.8) mm, dark brown.
Distribution -In southeast Asia, known from china, India, Malaysia, Philippines, sri Lanka, thailand, and Vietnam. In Oceania known from tropical and subtropical regions of Australia (Northern territory and Queensland), New caledonia, and Papua New Guinea. In Africa known from the Island of Mauritius, and reported by svenson (1939) from Madagascar. Reports of E. spiralis for the New World (e.g., Koyama 1985 , Simpson & Koyama 1998 appear to be based on misidentified specimens of E. mutata. We have seen no authentic specimens of E. spiralis from the New World.
Phenology & Ecology -Eleocharis spiralis flowers year round and usually occurs at low elevations in extensive stands on clayey to peaty soils in Melaleuca and mangrove swamps, saline flats, brackish to saline marshes, riverine wetlands, and other coastal wetland habitats (cowie et al. 2000) .
Uses -In Indramaju, Java, reportedly used for making mats (Kern 1974 was received on loan from BM. Photographs of three sheets of Vieillard 1453 (one mixed with 1455) were also sent from P (where Vieillard's types are located). All of the specimens at P are annotated by Guillaumin as E. dulcis. An examination of the photographs shows the culms are conspicuously septate, and the spikelet characteristics are of E. dulcis, not E. spiralis. However, the duplicate of Vieillard 1453 from BM is immature, but is without a doubt E. spiralis. thus, the elements of Veillard 1453 cited as type of E. austro-caledonica, comprise a mixed collection. In the absence of an annotation as type of a particular specimen by Veillard, it is currently not possible to determine exactly to which element he intended to apply the name. However, the protologue describes plants a meter or more high, which is probably too tall for E. spiralis. since the three specimens at P are referable to E. dulcis, it is prudent to select one of these as type and to treat E. austro-caledonica as a synonym of E. dulcis.
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